An intraluminal duodenal diverticulum (IDD) is a rare congenital anomaly that is the result of incomplete recanalization of the embryologic foregut leaving a fenestrated membrane within the lumen of the duodenum. Years of peristalsis acting on the membrane result in the formation of a diverticulum. Most patients are asymptomatic, while some may have abdominal pain, bloating, or fullness. Rare complications include gastrointestinal bleeding, obstruction, pancreatitis, and cholangitis. We present 2 cases with endoscopic findings consistent with partially obstructing symptomatic IDD.
INTRODUCTION
An intraluminal duodenal diverticulum (IDD) is a true diverticulum, as it is formed from all 3 layers of the mucosa. The pathogenesis involves incomplete recanalization of the embryologic foregut in the 8th week of gestation. 1 In normal development, there is initially hyperplasia of the epithelial cells of the duodenal mucosa that results in occlusion of the lumen. As a result of years of peristaltic forces, there is progressive ballooning of the tissue to form a pulsion-type diverticulum. For this reason, the median time of presentation is the fourth decade of life. The site of attachment is almost always in the second part of the duodenum, just distal to the ampulla of Vater. 2 The diaphragm of the IDD may partially occlude the duodenal lumen or encompass its entire circumference. 3 Size can vary, with lengths of upwards of 10 cm being reported.
CASE REPORT
Case 1: A 22-year-old female with no significant medical history presented with several weeks of abdominal cramping, low appetite, and frequent episodes of diarrhea. She admitted to a few pounds of weight loss. Her symptoms only partially responded to a trial of proton pump inhibitors. She had numerous visits to the emergency room for complaints of abdominal pain, nausea, and vomiting. Further diagnostic evaluation, including laboratory data and a noncontrast CT of the abdomen, was unrevealing. Due to persistent symptoms and the stated weight loss, she underwent an upper endoscopy that revealed nonerosive gastritis and a single IDD in the second part of the duodenum. An upper GI series confirmed the finding of a partially obstructing diverticulum, which, when distended, occupied greater than half the diameter of the duodenum (Figures 1 and 2 ). The patient was offered surgical diverticulectomy, but she preferred conservative management and was lost to follow-up.
Case 2:
A 58-year-old male with a past medical history significant for hyperlipidemia and diabetes presented with 6 months of nonexertional chest pain and abdominal bloating. He also reported 35 pounds of intentional weight loss. Diagnostic workup, including laboratory data, was unremarkable. A stress test was normal. Due to the persistence of his symptoms, the patient underwent an upper endoscopy that revealed short segment Barrett's esophagus and an intraluminal diverticulum in the second part of duodenum ( Figures 3 and 4) . The patient underwent an upper GI series at another institution that reportedly confirmed the latter finding. He was recommended surgical diverticulectomy but elected for conservative management. At 1-year follow-up, he reported improvement of his chest pain and abdominal bloating.
DISCUSSION
While some IDD lesions give rise to complaints such as bloating, nausea, vomiting, and abdominal pain, most cases are asymptomatic.
2,4,5 Typically, patients may experience weight loss due to discomfort associated with eating. 4 Common complications of IDD are partial bowel obstruction, bleeding secondary to ulceration, and, rarely, pancreatitis due to intermittent blocking of the ampulla of Vater. 3, [6] [7] [8] In evaluating patients with such symptoms, the differential diagnosis includes a distal choledochocele, periampullary cystic mass, and duodenal duplication cyst. 4, 6 Unlike an IDD that is structurally continuous with the duodenal lumen, a duplication cyst is attached to the GI tract and is formed by only 2 layers of the duodenal mucosa. Endoscopic exam of the duodenum will reveal 2 lumens: one is the opening of the diverticulum, while the other is the true duodenal lumen. Peristaltic motion and size may limit views of the entirety of the IDD or its attachment site. Diagnosis is often confirmed by an upper GI series that typically shows contrast filling of the diverticulum. Classically, there is a distal radiolucent area that surrounds the diverticulum, representing its diaphragm. This finding is referred to as "windsock" or "finger-of-glove."
1,2 Some centers use computed tomographic (CT) and magnetic resonance imaging for diagnosis, particularly multidimensional CT with pancreatic protocol to enhance these lesions. 10, 11 However, imaging studies can be limited due to the fluctuating character of these lesions as they intermittently expand and collapse. One case report described a small IDD that was mistaken for a periampullary neoplasm on both CT and endoscopy, only later to be diagnosed as an IDD when a barium upper GI series revealed the classic radiographic findings and confirmed the diagnosis. 8 Surgical diverticulectomy has traditionally been the treatment of choice. [1] [2] [3] However, based on multiple case reports, endoscopic diverticulectomy is an emerging alternative. 12, 13 The optimal endoscopic approach has yet to be determined, although various techniques using a needle-knife and snares have been described. 7, [12] [13] [14] The greatest potential benefit to patients is that endoscopic intervention affords a faster recovery time than standard surgery, although the paucity of outcomes data is of concern. 7 Further evaluation of such endoscopic procedures is warranted, particularly in regards to long-term outcomes.
Adults presenting with IDD in the Western world are less likely to have other congenital anomalies and more likely to present with vague symptoms, or sequelae of IDD, including obstruction, pancreatitis, and anemia. We therefore suggest that IDD be included in the differential diagnosis for persistent yet vague abdominal complaints, as well as for patients with obstruction or bleeding of unknown source.
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